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TITLE OF PROJECT (Repeat title shown in item 1 on first page) 
Comparative Raman Studies of Human and Animal Lenses 
(SEE INSTRUCTIONS) 
1. The Plans for the Next Year of Support : 
The specific aims for the next year of support are : (1) To 
complete our current improvement of the servo control 
interface and the computer software for the surface-scanning 
laser microprobe imaging system; (2) To obtain the precise 
distribution profiles of the orange (Emission 591 nm / 
Excitation 568.2 nm) and the near red fluorophor (Emission 
633 nm/Excitation 568.2 nm) in the human lenses of various 
ages; (3) To develop the techniques of near infrared-excited 
surface-enhanced Fourier-Transformed Raman spectroscopy 
for the detection of 3-OH-L-kynurenine-O-b glucoside and its 
derivatives / reaction products with lens crystallins; (4) To 
obtain fluorescence-free Raman spectra of human brunescence 
cataracts using new FT-Raman techniques. 
2. Concise Description of the Studies Conducted during 
the Current Budget Year : 
(i) Distribution of a 488.0-nm-excited fluorophor in the 
equatorial plane of the human lens 
We have employed the laser microprobe imaging 
technique (developed in this laboratory) to obtain the first 
equatorial plane distribution profile of a 488.0-nm-excited 
fluorophor in the human lens. A 40 x 40 matrix of gridded data 
points, collected across the frozen sectioned surface, was 
acquired by the use of a computer-driven X-Y translation 
stage. The distribution profiles revealed that the 488.0-nm-
excited fluorophor is metabolically produced, since its highest 
concentration is in the area defined behind the iris. A 
photochemically generated fluorophor should show the 
maximum concentration in the region near the visual axis. The 
only significant increase in fluorescence intensity from 71 to 
83-year-old lens occurs in the outer cortical region, 
indicating the metabolic origin. 
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(ii) Discovery of two metabolically related fluorophors in the 
human lens 
Automated laser microprobe imaging revealed the 
distribution of blue fluorescent 3-OH-L-kynurenine-O-b-
glucoside in human lenses from 0.4 to 71 years. A 3-
dimensional perspective grid map with fluorescence intensity 
as the third dimension shows maximum fluorescence in the 
infant lens nucleus. At 12 years the fluorescence peak is 
broadened and a toroid-shaped maximum occurs also in the 
outer cortex, creating a toroid-shaped minimum between the 
two maxima (see Fig. 1). By 71 years the nuclear maximum is 
lower but a new (green) fluorophor (excitation 488 
nm/emission 530 nm) has appeared as a toroidal maximum in 
the same location as the blue minimum (see Fig. 2), suggesting 
the conversion of the blue fluorophor to the unidentified 
fluorophor. 
(iii) Raman detection of sulfhydryl decrease and water 
increase along an equatorial diameter of galactose-induced 
cataract in rat. 
Raman spectroscopy shows that maturation of galactose 
cataract greatly increase the water signal (at 3417 cm-1) 
which is correlated with the imbibition of water in the lens. 
The maximum water/protein ratio (expressed as Raman 
intensity ratio I 3417/12936) occurs at the peripheral cortex 
(i.e., - 4.7), which is much higher than the ratios found in 
Emory cataract (- 0.3) and in cac-strain mouse cataract (-
0.5). It is demonstrated that Raman measurement of the 
intensity ratio 13417/12936 is a more sensitive way to 
reflect increase of water in cataract, compared to water 
concentration (% of wet weight of the lens). The small 
decrease in the sulfhydryl profile along an equatorial diameter 
is attributed to the concentration decrease in glutathione. 
There is no spectroscopic evidence for extensive disulfide 
bond formation associated with galactosemic 
cataractogenesis in rat. There is an increase in the tyrosine 
1832/1858 ratio, indicating a strengthening of the phenolic 
hydrogen bond. A comparison of the Raman spectra of normal 
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lenses and mature cataracts reveals no change in conformation 
of the protein backbone. 
(iv) Disulfide and sulfhydryl in the Emory Mouse Cataract 
Previous studies have shown that UV-exposure enhanced 
the expected 2SH to SS conversion of normal mouse lenses in 
the cortical regions. There was essentially no difference in 
the disulfide profiles of the nuclear region between UV- ,. - 
C 	 exposed and control lenses. In this study we compared the 
visual axis profiles for SH and SS in early Emory mouse 
cataracts and in clear lenses from age-matched controls. The 
sulfhydryl profiles show that the SH level of 8.5-month-old 
Emory mouse lenses is essentially the same as that of the 
controls. Likewise, the disulfide profiles show no significant 
difference. Thus, it is clear that Emory mouse lenses do not 
3  undergo accelerated disulfide production. Therefore, it is 
concluded that the early stage of Emory mouse cataract 
formation must involve factors other than just accelerated 
oxidation of protein SH or glutathione SH. 
3. No change 
4. Not Applicable 
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